clouds might be present manifestations of the ice migration processes that yielded the internal cap 16 structure discovered by radar observations, as part of a "cyclic step" process. This has important 17 implications for the stability and possible migration over geological timescales of water ice surface 18 reservoirs -and, overall, for the evolution of Mars' polar caps over geological timescales.
: Annotated Mars Odyssey THEMIS images of trough clouds (see Smith et al. (2013) for details on those images). Left image (reference V28743004) shows a distinctive elongated cloud with additional undulations downstream. This image has been obtained in the same trough as the one simulated in domain #5 (see Figure 7 ). Right image (reference V28744006) shows a similar phenomena, albeit with smaller extent, in a neighboring trough.
named the Loewe phenomenon has been reproduced in simulations of the katabatic flow in the 78 vicinity of coastal slopes in the terrestrial polar caps (Gallée and Schayes, 1992; Pettré et al., 1993;  79 Gallée et al., 1996; Yu and Cai, 2006) . It remains to be demonstrated that katabatic jumps do Pettré and André (1991) . Arrows indicate atmospheric flow directions. Right to left, the incoming flow, resulting e.g. from katabatic acceleration along a slope, is supercritical ("shooting" flow, according to the terminology in Ball, 1956) . Flow depth increases at the katabatic jump. Ice forms at snowline (wall of snow), and clouds form at site of katabatic jump. Downstream of the katabatic jump, flow is subcritical ("tranquil" flow), with a return flow close to the surface in opposite direction than the incoming flow.
In this paper, we propose to address those open questions with mesoscale numerical modeling domains.
167
The topography resolved in the latest (fifth) nest is also shown in Figure 3 to illustrate how our cycle and day-to-day variability under the influence of varying regional atmospheric conditions.
218
The full variability imposed by polar transient eddies described in Tyler and Barnes (2005) is not 219 represented in our mesoscale simulations since we ran our mesoscale model for much less than 220 the 25 simulated days required for those transients to develop and propagate through the model.
221
While this does not jeopardize the main results discussed here, the longer-duration (i.e., weekly) 222 variability of the resolved atmospheric phenomena is not captured by our simulations, which will 223 require a dedicated study in the future to explain why trough clouds did not persist throughout 224 northern summer (Smith et al., 2013; Smith and Spiga, 2017) . The season chosen for our 5-nest mesoscale simulation is L s ∼ 85
• , known as the peak season between the retreating seasonal CO 2 ice cap and the residual surface -bare soil or water-ice cap).
267
The location of the trough chosen as a target for our domain #5 is in the vicinity of the crocus line -5, 7-8, 11 in Smith et al., 2013) . conditions simulated by our model (cf. Figure 8 ). We then obtain specific humidity H = q/q sat ,
344
where q is a typical near-surface mass mixing ratio for water vapor in the summertime northern . Horizontal-vertical crosssection of specific humidity (see text for details on calculations) with wind vectors superimposed (the reference wind vector with a value in m s −1 is included in the top right side of the plot). The 100% humidity limit is indicated by a solid line. Vectors are plotted every three grid points. This cross-section in the south-north direction (north is on the rightside) is extracted in the middle of domain #5 in the west-east direction.
Database (Lewis et al., 1999; Millour et al., 2015) . This quantity H is shown in Figure 11 
